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(57) Abstract: The disclosed waste 
treatment apparatus is a container 
designed for the treatment of domestic 
and medium grade liquid waste. It uses 
mobile media, fixed activated sludge, and 
air, oxygen or other suitable gas in the 
treatment process. It is adapted for use 
in any organic waste treatment stream. 
It is designed to absorb significant shock 
loading both hydraulic and organic and 
minimize the negative effect on effluent 
quality. It is a modular design for total 
flexibility and simplicity of installation. 
The many advantages of the present 
invention over the prior art will become 
readily apparent to those persons skilled 
in the art from the following description. 
According to one aspect of the present 
invention there is provided waste 
treatment apparatus which includes 
a container having a main treatment 
container therein, an inlet means for 
delivering material to be treated to the 
main treatment chamber and an outlet 
means for discharging treated material 
from the main treatment chamber. The 

apparatus further includes flow generating means for generating a flow of material through the chamber and support media means 
for carrying micro-organisms, the support media being disposed within the main treatment chamber and movable therein in 
response to the flow of material through the chamber. The arrangement is such thai the waste material within the treatment chamber 
is subjected to a bacterial process which breaks down the complex compounds into simpler compounds. In the preferred application 
where the apparatus is used with a septic tank the container is adapted to be disposed within the septic tank. 
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Waste Treatment Apparatus. 

This invention relates generally to the treatment of organic waste such as for example, waste 
water. 

A preferred application of the apparatus of the present invention concerns its use with 
5 septic tanks and for the treatment of the sewage water contained therein. It will be 
convenient to hereinafter describe the invention with reference to this particular application 
although it is understood that this is not to be taken as a limitation of the scope of the 
invention. 

It is an object of the present invention to provide an improved and efficient apparatus 
1 0 for treating waste. 

The many advantages of the present invention over the prior art will become readily 
apparent to those persons skilled in the art from the following description. 

According to one aspect of the present invention there is provided waste treatment 
apparatus which includes a container having a main treatment container therein, an inlet 

15 means for delivering material to be treated to the main treatment chamber and an outlet 
means for discharging treated material from the main treatment chamber. The apparatus 
further includes flow generating means for generating a flow of material through the chamber 
and support media means for carrying micro-organisms, the support media being disposed 
within the main treatment chamber and movable therein in response to the flow of material 

20 through the chamber. 

The arrangement is such that the waste material within the treatment chamber is 
subjected to a bacterial process which breaks down the complex compounds into simpler 
compounds. In the preferred application where the apparatus is used with a septic tank the 
container is adapted to be disposed within the septic tank. 

25 In one preferred form, the support media includes a plurality of discrete elements such 

as for example of a particular nature which are disposed within the main treatment chamber 
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and freely movable therein Preferably, the support media is adapted to float in the material 
within the treatment chamber. The support media is adapted to carry the microorganisms 
which perform the aerobic bacterial process on the material within the chamber. The 
support media may be formed from any suitable material such as for example, plastics or the 
5 like. The discrete elements may be of any suitable shape such as for example, spherical, 
cubic or irregularly shaped. 

Preferably, the container is in the form of a vessel having a side wall and a base 
wall. The container may be open at the top or have a removable cover. The vessel 
may be of any suitable shape and formed from any suitable material. 

10 The inlet means may be in the form of an inlet aperture in the side wall of the container and a 
passage disposed internally of and spaced from the container side wall. The passage may be 
defined by a partition in the interior of the container. Preferably, the inlet aperture is 
disposed towards a lower section of the side wall of the container with, an inlet transfer 
opening preferably disposed towards an upper region of the container which provides 

1 5 communication between the inlet passage and the main treatment chamber. 

The outlet means may also include an outlet aperture in the side wall of the container and a 
passage internally of the container wall. Preferably, the outlet aperture is disposed in the 
container side wall opposite the inlet aperture so that the treatment chamber is disposed 
therebetween. Preferably, the outlet aperture is disposed towards the top portion of the 
20 container and an outlet transfer opening is formed in a partition separating the passage from 
the treatment chamber which is disposed towards the bottom of the container. By this 
arrangement a convoluted flow path is provided between the inlet aperture and the outlet 
aperture. 

In one preferred form, the flow generating means may include a gas diffuser disposed 
25 preferably adjacent the inlet aperture. A plurality of such diffiisers may be provided in the 
inlet passage, the outlet passage, and also within the main treatment chamber. The diffiisers 
may be in the form of a pipe having gas discharge outlets in the wall thereof, the pipe being 
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disposed on the base of the container. The gas used may be air, oxygen or any other suitable 
gas. 

Preferably, filter means may be provided at the inlet aperture to inhibit the passage of large 
solids into the apparatus. A gas difiuser may be provided adjacent the filter for keeping the 
5 filter clear of solids. The filter may be in the form of mesh or the like. A further filter 
means may be provided at the outlet transfer opening. This may be similar in construction to 
that described above. 

In order to enable a clearer understanding of the invention, drawings illustrating example 
embodiments are attached, and in those drawings; 

10 Figure 1 is a schematic side elevation drawing of waste treatment apparatus according to one 
aspect of the present invention; 

Figure 2 shows schematic drawings of the waste treatment apparatus, according to one aspect 
of the present invention, in plan and side elevation with some details removed; 

Figure 3 shows schematic drawings of waste treatment apparatus, according to a second 
1 5 embodiment of the present invention, in plan and with two end elevations. 

Referring to Figures 1 and 2 there is shown a first embodiment of waste treatment apparatus 
according to the present invention which is generally indicated at 10 and includes a container 
12 comprising three sub-chambers one defining an inlet passage 40 in fluid communication 
with main treatment chamber 22 in fluid communication with a chamber defining an outlet 

20 passage 42. The chambers are defined by partitions 18,20 which are in spaced relation, 
parallel with the side walls of the container, extending vertically approximately 75% of the 
distance between the top and bottom faces of the container. Partition 18 defines a volume 
approximately 15% of the total volume of the container 12, with an opening in the upper 
region of the container 12. Partition 20 defines a volume of similar size, but with the 

25 opening in the lower region of container 12. 
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The apparatus further includes an inlet opening 13 in the side wall of the container which is in 
communication with the inlet passage 40. The inlet opening 13 has a filter in the form of a 
screen 14 which extends across the inlet opening. The apparatus further includes an outlet 
opening 17 in the side wall of the container through which treated material is discharged. In 
5 addition transfer openings 15 and 19 provide communication between the inlet and outlet 
passages and the main treatment chamber. The outlet transfer passage 19 has a filter screen 
16 which extends thereacross. 

The apparatus further includes a flow generator in the form of a gas diffuser 25 in the inlet 
passage and diffuser 29 in the outlet passage. Additional gas diffiisers 28 may be disposed 
10 at spaced intervals along the base of the container. An external diffuser 27 assists in 
cleaning the filter at the inlet. 

Support media 44 in the form of discrete floating elements are disposed within the main 
treatment chamber. 

The operation of the waste treatment apparatus of this embodiment will hereinafter be 
1 5 described particularly with references to Figures 1 and 2. 

The container 12 is at least partially immersed in a septic tank, which is already generally 
filled with organic waste. The organic waste fills the three chambers 22, 40, 42 of the 
container 12, and immerses the media 44 and microorganisms. The pump is activated and 
pushes the gas [in this case, air or pure oxygen] through the diffusers 28 and keeps the 

20 microorganisms aerated. The air movement also creates hydrodynamic forces which draw 
the organic waste through the inlet filter 14, and up through the air inlet chamber 40. The 
waste is then drawn past the media 44, upon which the microorganisms are fixed. The 
microorganisms on the surface of the media begin breaking down the organic waste. The 
conditions required for good microorganism growth are oxygen and organic waste. For 

25 efficient waste treatment, it is important that there be dense populations of microorganisms, 
which is the reason for the surface-area-increasing devices on the media. 
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Treated waste is then drawn downwards, through the outlet filter 16 and into the outlet 
chamber and back into the main septic tank. 

Placement of air diffusers adjacent the filter screens maintains fluid flow tangent to the 
screens, thus keeping them clear. Filter screens 26 at the top of the container 10 allow waste 

5 material to overflow out through the top of the container without the loss of media 44 or 
microorganisms. All movement of waste material occurs via hydrodynamic forces, set in 
motion by the pump and air diffusers. Hydrodynamic forces keep the media 44 and the 
microorganisms from moving into the entry chamber 40. Filter screen 16 keeps the media 
from moving into the outlet chamber 42. The filter screens 14 and 16 keep solids from the 

10 treatment chamber container 12, as they must be broken down further before microorganisms 
may efficiently treat them. 

Air velocity must be monitored, or the microorganisms will lose their grip on the media 44, 
and be swept away. 

Referring to Figure 3 there is a second embodiment of waste treatment apparatus according to 
15 the present invention which is generally indicated at 1 10 and includes features and operation 
similar to the first embodiment except for the location of the partitions 1 12 and 1 14, which 
are now parallel to each other and define inlet and outlet chambers which share as part of 
their boundaries, a common container wall. 

As mentioned earlier the waste treatment apparatus is suitable for use in septic tank systems. 

20 The apparatus converts the anaerobic inlet chamber of an existing or new septic tank into an 
aerated/aerobic mixed liquor chamber, greatly improving effluent quality. The apparatus 
easily retrofits into most existing septic systems. It reduces the smell associated with septic 
tanks and its simplicity of design and low operating pressures enable it to be made 
inexpensively and from light-grade materials. It is adaptable for use as a polishing unit in 

25 any organic waste treatment stream. Apart from the air pump, there are no mechanical 
moving parts. It is designed to absorb significant shock loading both hydraulic and organic 
and minimize the negative effect on effluent quality. The apparatus is designed as a module 
so that multiple units may be used in series or parallel for denitrification, phosphate 
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reduction, etc processes. The treated effluent may be used for fertilizer for agricultural 
purposes after disinfection, and the mixing method and mobile media ensure that the system 
is self cleaning. 

It will be understood that the term "comprises" or its grammatical variants as used herein is 
5 equivalent to the term "includes" and is not to be taken as excluding the presence of other 
elements or features. 

Finally, it is to be understood that the inventive concept in any of its aspects can be 
incorporated in many different constructions so that the generality of the preceding 
description is not to be superceded by the particularity of the attached drawings. Various 
10 alterations, modifications and/or additions may be incorporated into the various constructions 
and arrangements of parts without departing from the spirit or ambit of the invention 

Dermot Peter Nicholson 

M^iL..... Date.. H-ltrOt 
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The claims defining the invention are as follows: 

1 . A waste treatment apparatus comprising a container having a main treatment container 
therein, an inlet means for delivering material to be treated to the main treatment chamber 
and an outlet means for discharging treated material from the main treatment chamber. 

2. The apparatus further includes flow generating means for generating a flow of material 
through the chamber and support media means for carrying micro-organisms, the support 
media being disposed within the main treatment chamber and movable therein in 
response to the flow of material through the chamber. 

3 . The arrangement is such that the waste material within the treatment chamber is 
subjected to a bacterial process which breaks down the complex compounds into simpler 
compounds. In the preferred application where the apparatus is used with a septic tank 
the container is adapted to be disposed within the septic tank. 

4. In one preferred form, the support media includes a plurality of discrete elements such as 
for example of a particular nature which are disposed within the main treatment chamber 
and freely movable therein. 

5. Preferably, the support media is adapted to float in the material within the treatment 
chamber. The support media is adapted to carry the microorganisms which perform the 
bacterial process on the material within the chamber. 

6. The support media may be formed from any suitable material such as, for example, 
plastics or the like. 

7. The discrete elements may be of any suitable shape such as for example, spherical, cubic 
or irregularly shaped. 

8. Preferably, the container is in the form of a vessel having a side wall and a base wall. 
The container may be open at the top or have a removable cover. The vessel may be of 
any suitable shape and formed from any suitable material. 
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